Cyclone SIDR i hit the coastal districts of Bangladesh on November 15, 2007 in the evening when it started crossing the country from northern Bay of Bengal with high tidal surges and strong winds of up to 260 km/hr. This study has been undertaken to assess the severity of the damage caused by SIDR, and identify causes of such cyclonic storms in recent years in order to suggest possible adaptive measures for the coastal people to cope with such situations in the future. The study reveals that both natural and human induced factors are responsible for such devastating catastrophes. The study suggests a number climate change adaptation and mitigation options that can be taken to reduce the severity of damages caused by cyclones in the coastal areas of Bangladesh. These include: developing an early warning system; constructing adequate cyclone shelters and tree plantations in the remote coastal areas; constructing structured and fortified houses and livestock shelters; livelihood diversification; and building awareness in the community regarding the impacts of changing climatic conditions in the coastal areas of Bangladesh.
Introduction
The years of 1970, 1991 and 2007 will be remembered for years to come for highly devastating cyclonic storms in the Bay of Bengal, which affects present Bangladesh and West Bengal. Bangladesh in particular has had to face a host of natural calamities every year, due to its geographical setting and geomorphic characteristics. Its coastal areas especially have regularly suffered the loss of valuable lives and property. Statistics show that revealed that 16 percent of cyclones created in the Bay of Bengal hit the coastal areas of Bangladesh and approximately six out of nine depressions formed in the Bay of Bengal normally cross the belt of Bangladesh every year (Khan and Sen, 2000) . Following this trend, there is a probability that 1.12 cyclones will occur in any given year. In the last 30 years, nearly 900,000 people have died due to disastrous cyclones. Further, most of these severe cyclones took place during the latter part of the year (i.e. during October and November), which is the harvesting period for the main rice crop, Aman.
In the afternoon of November 15, 2007 , the super cyclone SIDR started its devastation in Bangladesh. With wind speeds of between 180-260 km/hr, the cyclone impacted most of Bangladesh, especially coastal districts near the Bay of Bengal with heavy rainfall (The Daily Star, November 15, 2007) . The 'eye' of the cyclone passed through several coastal districts and terrible damage took place in those districts. Damage included huge loss of life, damage to houses, livestock, crops, educational institutions, roads and embankments have been reported from 1811 unions ii of 200 upazilas iii in 31 districts. Official sources reported approximately 3500 deaths, total or partial destruction of more than 80 percent of thatched houses, damage to 70 percent of the near-harvest rice paddies, 60 to 70 percent of fisheries and huge numbers of livestock. Economic loss was estimated to be worth around Tk. 6,000 Crore which may eventually reach Tk. 16100 Crore (The Daily Ittefaq, January 08, 2008).
On a global scale, coastal regions and low-lying areas are projected to be increasingly vulnerable to risks associated with climate change and sea-level rise. The mega-deltas of Africa and Asia and a range of small low lying islands, are projected to be most at risk with regards to sea level rise and associated flooding events. Bangladesh, as one of the world's many densely populated, low lying areas, have low adaptive capacity and face climate related challenges such as regular cyclone and storm surge events (IPCC, 2007) .
Although the impact of these natural disasters could be mitigated by adaptation, the adaptive capacity of coastal populations in Bangladesh is low because it represents one of the most densely populated and socio-economically poor regions in the world (Ali, 1996) . Further, climate change adds a new dimension to community risk and vulnerability for the coastal people in Bangladesh. Although the magnitude of these changes may appear to be small, they could substantially increase the frequency and intensity of existing climatic events such as cyclones (MoFDM, 2007b) . Tropical cyclones (TCs) are the most violent of the organized convective systems. The destructive effects of TCs are caused by the intense precipitation and the very strong winds, which can produce surges and a rise of sea levels in coastal areas. The socio-economic consequences for countries affected by TCs can be dramatic: large loss of human life, and destruction of infrastructures and crops (Royer et al., 1998) . Preventing the occurrence of TCs and associated storm surges is not possible as they are naturally occurring. Climate change enhances the threat of natural disasters by increasing the severity of these events. It is thus argued that adaptation represents the only feasible option especially for acutely vulnerable coastal regions in Bangladesh (Ali, 1996) . This study has been undertaken to assess the severity of damage caused by SIDR, identify causes of such cyclonic storms in the recent years and suggest possible adaptive measures for the coastal people to cope with such situations in the future.
Formation of Super Cyclone SIDR 2007
On November 2007, an area of disturbed weather developed southeast of the Andaman Islands, with a weak low-level circulation near the Nicobar Islands. Initially moderate upper-level wind shear inhibited organization, whereas strong diffluence aloft contributed to developing convection (Charlie Forecast Team, 2007a). Vertical wind shear decreased greatly as the circulation became better defined, and a Tropical Cyclone Formation Alert was issued on November 11, 2007 , while the cyclone was located a short distance south of the Andaman Islands (Charlie Forecast Team, 2007b). Then early on November 12, 2007, the cyclonic storm SIDR began to intensify quickly as it moved slowly northwestward and the India Meteorological Department (IMD) upgraded it to a severe cyclonic storm later that day (Webcite, 2007a ) and a very severe cyclonic storm early the next day (Webcite 2007b) (Fig. 1) . On the morning of November 15, the cyclone intensified to reach peak winds of 215 km/hr according to the IMD (Webcite, 2007c) , and a peak of 250 km/hr according to the Joint Typhoon Warning Center best track (JWTC, 2007) . SIDR officially made landfall around 1700 UTC later that day, with sustained winds of 215 km/hr and weakened quickly after landfall on late night of November 16, 2007 (Webcite, 2007d (Fig. 1) . 
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Devastation Caused by SIDR 2007
In the aftermath of Cyclone SIDR 2007, huge loss of life, damage to houses, livestock, crops, educational institutions, roads and embankments was reported (see Table 1 and Table 2 ). This section outlines the reported loss of life, loss of livestock, damage to houses, estimated crop losses, losses incurred by the shrimp industry, damage to infrastructure and the overall economic impact on livelihoods. (Table 1 ) and a more detailed perspective of the areas acutely affected by SIDR (Table 2) .
Loss of life and livestock
In the aftermath of SIDR, there were over 2,744,081 people in some 780 unions living in inhumane conditions as the cyclone rendered most of them homeless by demolishing 5,649,67 houses completely and 9,571,10 partially. Overall 3,363 deaths have been confirmed by the government, 871 people declared missing, and roughly 55,282 people were injured (MoFDM, 2007a), although non-governmental sources claimed deaths could be around 10,000 (Rahman, 2007) .
In addition, about 1,778,507 livestock deaths were reported after the devastation. Loss of cows reached 0.2 million, loss of goats 0.5 million, loss of rams/sheep 0.1 million, loss of buffalos 10-12 thousand, and a significantly large loss of poultry wild birds and animals was also reported (MoFDM, 2007a).
Damage of house
Huge numbers of houses were fully damaged and washed away and those which were not blown away became completely unusable. More than 1, 500,00 houses were either fully or partially damaged (UNDP, 2008). According to government estimates, 5, 649,67 houses were fully damaged and 9,57,110 were partially damaged in 31 affected districts (MoFDM, 2007a). The four most affected districts (i.e. Barguna, Bagerhat, Pirojpur, Patuakhali) accounted for 331,498 (58.68 percent) fully damaged households and 439,604 (45.93 percent) partially damaged households (see Table 1 ).
Estimated crop loss
Loss of Aman rice production was estimated at approximately 1 million tonnes, which makes up around 41 percent of the total rice production of the country. Moreover, SIDR also damaged standing crops on around 0.5 million hectares of land in the south and south-western districts. This caused a loss of around 0.6 tonnes of food-crops, particularly the Aman (UNDP, 2008).
Estimated loss in shrimp industry
Thousands of the shrimp cultivators in the coastal belt have faced catastrophe after the cyclone. SIDR washed away the key production areas of the country's second largest export industry. In Morelgonj and Sharonkhola upazilas alone, more than 90 percent of some 5000 shrimp cultivation farms were demolished by the storm surge. Shrimp farms in the three southern districts Bagerhat, Satkhira and Khulna, that were severely ravaged by SIDR, suffered a loss of Tk. 1750 (BFFEA, 2008). The country's second largest cash cow, shrimp or frozen food industry, earned USD 515 million from exports during the fiscal year 2006-07 (ReliefWeb, 2011). 
Estimated damage in infrastructure
Impact on livelihoods
Livelihoods were seriously impacted by the damage to income generating assets, such as loss of fishing boats and gear, and industrial equipment. A total of 567,000 people were affected in their employment by SIDR, and of these, 160,000(28%) temporarily or permanently lost their sources of income in non-agricultural establishments, along with another 134,000 (23%) self-employed workers (ILO, 2008).
Tropical Cyclones and Global Climate Change
In Bangladesh, tropical cyclones usually originate in the Bay of Bengal, proceed to the coast, hit the coast and gradually turn into weak land depressions. However, more recently the cyclones have been remaining over the land for a longer period 92 of time and causing more harm to the communities. In general, cyclonic storms and tidal surges -including SIDR -occur naturally, although anthropogenic factors have also reportedly had an impact on their formation. These anthropogenic factors include increasing sea surface temperature (SST), and polar ice melting due to global warming and the subsequent expansion of ocean water, which has been spread to the low lying countries. It is widely recognized that global warming may have an impact on the formation, increased frequency and intensity of tropical cyclones. The Bangladesh Meteorological Department (BMD) has illustrated this trend, reporting a sharp increase in both the frequency and intensity of tropical cyclones in recent years (Table 3 and Table 4 ). According to recent reports, an increase in 2 • C in Sea Surface Temperature (SST) would likely to cause an increase in the probability of cyclone formation from depressions in the Bay of Bengal (Ali, 1996; Agrawala et al., 2003) . The reports also suggest that cyclone tracks may shift under climate change -meaning that an increasing number of cyclonic storms will be likely to hit Bangladesh and the possibility of an increase in peak intensities of cyclones may be 5-10 percent higher. Potential tidal surges and the associated precipitation are also projected to increase between 20 to 30 percent more than those observed currently. The probability of an increased SST will cause an increase in the formation of low pressure and depressions in the Bay of Bengal, resulting in rough oceanic waves along the coastal zone. Large increases of cyclones are caused mainly by the factor representing the enhanced oceanic energy available to support tropical cyclone formations. Other thermal components add smaller positive contributions through the enhanced evaporation and lower atmospheric stability caused by the oceanic warming. The atmosphere is globally warmer and less stable leading to a factor of 1.7 increases in the thermal potential. The dynamic part, on the other hand, tends to limit the cyclogenesis increase. The strong reduction of the dynamic potential on the poleward sides of the cyclogenesis zones compensates the enhanced area of oceanic surface temperature above 26 • C (Royer et al., 1998 percent, a 2 • C rise by 10 percent and a 4 • C rise by 22 percent (Emanuel, 1987 ). An increase in cyclone intensity can also cause an increase in tidal surge heights and the horizontal extent of flooding and subsequent water logging. However, the tidal surge height of SIDR was comparatively low (10-15 ft) considering its intensity because it hit the coast during low tide. A model analysis by Ali, (1996) shows that tidal surge heights will increase by 21 percent and 47 percent for a corresponding rise in SST by 2 • C and 4 • C respectively for a particular location along the north eastern coast of Bangladesh.
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Melting of polar ice and sea level rise
Rising temperatures expand the ocean volume in two ways. Firstly, global warming melts mass volumes of ice in the polar region and secondly, it causes thermal expansion of water of the ocean (Sarwar, 2005 thermal expansion to seal level rise range from, minimal impact (less than polar ice melting), approximately equal impact (of thermal expansion and polar ice melting) to dominant impact (thermal expansion as the dominant factor leading to sea level rise). Regardless of these estimations, these two factors increase the overall volume of ocean water on the earth and contribute to the sea level rise that ultimately poses a serious threat to the survival of low-lying and small island nations. Velicogna and Wahr, (2006) In the past 50 years, the western Antarctic Peninsula has experienced the biggest temperature increase on Earth, rising by 0.5 • C (0.9 • F) per decade (Fig. 2) . A study undertaken by the SMRC (1999) reveals that between 1977 and 1998 the rate of sea level rise was 4.00 mm/yr at Hiron Point, 6.0 mm/yr at Char Changa and 7.8 mm/yr at Cox's Bazar. These figures are many times higher than the mean rate of global sea level rise over the last 100 years. The figures also illustrate the important effects of regional tectonic subsidence. Tidal ranges will increase due to sea level rise and compound the interaction between tidal surges and tides and therefore increase the amount of water carried to the coast during cyclones. These factors make the coastal regions of Bangladesh increasingly vulnerable and susceptible to cyclonic events.
Climate induced migration
Recent modeling studies concerning the climatic impact of increased greenhouse gas concentrations suggest a discernible warming of the global surface temperature of the planet (Houghton et al., 1992) . The overall impacts are now imposed on the people of low lying countries of South Asia like Bangladesh, who are the worst victims of climate change impacts, in spite of their minimal contribution to global warming. Thus, natural disasters exacerbated by climate change increases the number of climate induced migrants or refugees from coastal parts of the country to inland areas either temporarily or permanently (Azam and Sarker, 2010) . Climate experts of IIT Madras in their report "Blue Alert-Climate Migrants in South Asia: Estimates and Solutions" estimate that the number of people who could be displaced from their homes due to climate change are 125 million in India and Bangladesh alone. This Report warns that if greenhouse gas emissions continue to grow, under the projected business-as-usual scenario, this would lead to a global temperature rise of 4-5 • C. This would cause the South Asian region to face a wave of migrants displaced by the impacts of climate change, including sea level rise and drought associated with shrinking water supplies and monsoon variability (Rajan, 2008) . A survey conducted by Prodipan, (2006) and Save the Children, UK, in the slum areas of Khulna, Bangladesh, revealed that 52 percent of the slum dwellers are environmental refugees, from the most vulnerable southwestern coastal regions of Bangladesh. A majority of the slum dwellers also reported that they were forced to change their occupation and many even had to leave their home due to natural disasters like SIDR. In 2002, approximately 1.0 million people were homeless and more than 1.0 million became refugees due to natural calamities (BDPC, 2003).
Climate change mitigation
Prevention of tropical cyclones is impossible, however, the anthropogenic factors are increasing tropical cyclone intensities and amplifications in tidal surge heights may be mitigated through applying the precautionary principle, introducing effective risk management, and greenhouse gas reduction strategies. The increasing threats of climate-related disasters can be addressed collectively if the global community agrees to contain climate change below recommended thresholds concerning CO 2 emissions and atmospheric concentration. Mitigation, as defined by the UNFCCC, appears to be an urgent task and appropriate commitments must be implemented within a decade or so. Unfortunately, although the evidence in favour of climate change is quite clear, commitments to reduce emissions are still undecided, as seen in the most recent climate change conference in Cancun, 2010. Since 'dangerous climate change' is looming large and set to occur within the next two decades, the global community must reach an agreement and work collectively to reduce GHG emissions. The Stern Review (Stern et al., 2006) placed an emphasis on the 'benefits of strong, early action on climate change' that outweigh the costs. The review also suggested a key mitigation strategy would be taking strong action to reduce emissions, which must be viewed as an investment, a cost incurred now and in the coming few decades to avoid the risks of very severe consequences in the future'. The Stern review's distribution of emission savings by technology are shown in Fig. 3 .
The book 'Factor Five: Transforming the Global Economy through 80% Increase in Resource Productivity' suggests that sustainable development can be achieved by increasing resource productivity through efficiency improvements for entire sectors of the economy, without reducing quality of services or well-being (von Weizsäcker, 2009).
Disaster Management and Adaptation in the Coastal Areas of Bangladesh
Adaptation refers to adjustments in ecological-social-economic systems in response to actual or expected climatic stimuli, and their effects or impacts. The ability to adapt and cope is a function of the following: wealth/income, technology, scientific and technical knowledge/skills, information, infrastructure, policy and management institutions, and equity (Chatterjee and Huq, 2002) . The remote coastal people of Bangladesh have suffered from recurrent devastating cyclones since ancient times (Ahsan and Azam, 2007) . The lessons learnt from SIDR will be useful for increasing overall preparedness for future cyclone events and as a result, will contribute to the harmonization of adaptation processes with ongoing development initiatives. Effective adaptive responses to climate change include measures such as: efficient mechanisms for disaster management (including early warning systems); multipurpose building construction; cluster housing patterns; house fortification; plantations; diversification of livelihoods; and the creation of support and extension services to improve or change agricultural practices. After the devastating flood of 1988 in Bangladesh, the government resettled the people affected by the flood into cluster villages. The concept of cluster villages involved the relocation of a group of flood affected people whose land was eroded by the flood. These people were re-settled on government owned land and provided with housing, water and sanitary facilities. Unfortunately this initiative failed due to inadequate site selection, political bias and inadequate income sources. However, vulnerable people from coastal districts could be resettled in cluster villages with some adjustments through a community consultation process.
Early warning systems in Bangladesh are still very much in the research and development phase. The Bangladesh Disaster Preparedness Centre (BDPC) has conducted studies into the capacity and methods for community based flood warning systems. Early warning systems are a major component of disaster risk reduction and management because they aid vulnerable local disaster managers and communities in preparing for and adapting to disaster events. These warning systems need effective community based dissemination mechanisms and a recent project, undertaken by the BDPC and ActionAid, involved the installation of a pilot community-based flood warning system. The system incorporates community education, warning flags, flood markers, flood risk maps and SMS warnings.
Multipurpose cyclone shelters, which were built mainly after the cyclone of 1991, were found to be useful in flood events and in the small intense cyclone events of 1991 onwards. At present, about 15 percent of the coastal population is under the coverage of cyclone shelter centres, however, this should be extended to the rest of the coastal population (85 percent of the population) to ensure their safety. To perform this extension, 14,220 multipurpose cyclone shelters would be needed (Sarwar, 2005) . Multi-uses of buildings (mosque, cyclone shelter, UP office, livestock shelter) should be encouraged in cyclone affected areas (Murtaza and Swapan, 2008) .
There are 28,564 educational institutes in the coastal zone including primary, junior and secondary high schools and most of them are either single storey buildings or tin-shed constructions. On the basis of their location in the disaster prone areas, most of the schools should be upgraded to three-storey buildings that are strong enough to tolerate cyclonic winds and storm surges. Disaster affected coastal people could then take shelter in these schools in the event of a cyclone, which could save their lives. There are about 190 man-made highlands in the zone, locally known as killas vii where livestock are kept safely during disasters. The number of killas should be increased according to the proportion of livestock. Existing cyclone shelters and killas are not well connected with road communication and in some cases, they are in remote areas. Their remoteness means people or livestock have problems travelling to the centers in case of emergencies, particularly because current road infrastructure makes access to cyclone shelters unmanageable for much of the population. As such, necessary roads should be constructed in order to provide easy access to shelters. Further, plantations of trees, and strategic house placement and fortifications are necessary tools for the protection of dwellings and resources. For houses, their shorter side should be parallel to the bank of a river or the coast (Fig. 4) . Coconut trees are common in coastal areas, as well as medium size trees (Mango, Jackfruit, Guava, Papaya, Banana etc.), and can be planted at the boundary of houses to reduce storm impacts (Fig. 5) . The house should be constructed on a raised and prepared (level) plinth, at a safe distance from the trees. Rainwater harvesting tanks can supply drinking water and help protect raised plinths from being washed away by rain.
The model cyclone fortified house (Fig. 6 ) was designed by the Disaster Prevention in the Context of Climate Change (DPCC) Project of Prodipan and was provided to the selected vulnerable people of south western coastal region. It is a cyclone fortified house design that will tolerate wind speeds up to 160 km/hr, but not cyclones on the scale of SIDR. However, introducing some extra protec- tion measures can substantially protect houses from cyclones through a mix of indigenous technologies and proven structural techniques.
In this section, we discuss some causes of damage to house structures during cyclones and identifiy some options using indigenous technologies to minimize the damaging effects of storms. The main causes behind the weakening of house structures during cyclone are: (1) mud plinths being washed away (2) incorrect angling of the base and roofing pattern; (3) thatched houses with limited framing; and (4) the roof not being properly tied to either the base or main structure. To cope with cyclones, local people in coastal areas have used some low-cost protection measures since ancient times to reduce the damage and costs at the household and community level. Some indigenous knowledge practiced by local communities in coastal areas is also presented here (Ahsan and Azam, 2007) .
Using locally available materials for extra golpata, viii a fence is built in front of the boundary wall made of mud (up to 6 ft), palm leaves and thatched fencing to reduce decay and collapse of mud walls due to rainfall and direct wind pressure. Cyclone proofing by coir net, straw net, or fishing net, and bamboo or wattle frames can help make roofs more durable and strong, meaning that storms cannot destroy these roofs easily. Roof protection can defend against wind speeds only in depression time during cyclonic storms (wind speed up to 80-90 km/hr). For tin roofed houses, rope tied from the roof to the structure and soil base can defend against severe cyclonic conditions with wind speeds up to 100-130 km/hr. The slope of the roof should not be too steep, otherwise the roof will be prone to a high level of compressive pressure and may collapse. Conversely, a roof with a slope that is too low will be prone to high suction levels and may blow off. To improve the livelihoods of peoples in vulnerable communities, the residents should be provided with local-level training, micro-finance programs, and new job opportunities and initiatives, such as training for small scale production or business, creation of a market for local products, and marketing channel development. To this end, several NGOs are now promoting alternative livelihood options among the vulnerable coastal communities. A number of initiatives can be taken in this regard, such as: (1) community based job creation schemes; (2) skill development and training for job seekers and micro-entrepreneurs; (3) encouragement of farm activities such as crab fattening, duck/poultry rearing, goat rearing, apiculture & honey processing, floating garden/farming, cage aquaculture, vegetable farming at household level, household level nurseries, etc; and (4) providing support to local authorities and stakeholders in creating an enabling environment for micro and small businesses. Finance and adoption of alternative livelihood strategies is an important issue for Bangladesh to adapt to climate change impacts at the local level. To increase domestic financial resources for adaptation purposes, government should raise funds from the coastal zone resources. This is because the extent to which these activities will be undertaken depends on institutional capacities in developing countries and on the availability of funding (The World Bank, 2008). This early warning system of dissemination -through awareness campaign, change in agricultural practices and introducing resistant crop varieties -can reduce the severity of damage as well as ensure food security.
Conclusions
Temperature rise is one of the prime factors of climate change. With the trend of increased emission of Green House Gases (GHGs), the global temperature is increasing with time. Global warming is leading to a raised sea surface temperature (fosters formations of cyclones) and accelerating melting of ice in the polar region. Both of these effects of global warming are directly related with the increasing frequency and intensity of cyclonic storm and tidal surges. The increased frequency and intensity of cyclones give rise to economic, environmental and social impacts and also threatens the food and livelihood security of the population. The damage caused by intense and frequent cyclones mean it is necessary for the people to adapt to the climate change impact. This means mainstreaming climate change adaptation should be obligatory for vulnerable people in coastal areas. This can include cluster housing patterns, plantations of wind breaking trees, house fortification using both structural and indigenous approach, multipurpose building construction within the cluster houses, occupational shifting (either alternative livelihoods within the area or engaged in new occupation due to migration in another area) and impact resistant cropping patterns (saline/drought/water logging). All of these adaptive mechanisms can minimize the adverse impact on society, environment and the economy due to climate change, and increase the food security of the local population (Fig. 8) . The following causal loop diagram (Fig. 8) illustrates climate change induced impacts and possible adaptive mechanisms. The positive (+) signs in the diagram indicate contributing factors to the impacts of climate change on the environment, economy and society, such as rising SST which will increase the frequency and intensity of cyclones and tidal surges. The negative (−) signs indicate a reduction in the contribution of factors, for example, resistant cropping patterns will impact less on the environment, and cluster housing patterns will reduce the social and cultural impacts of climate change.
It is clear that Bangladesh is seriously affected by climate change impacts, particularly cyclones, tidal surges, sea level rise, changes in temperature and precipitation. Unfortunately, these adverse impacts of climate change will take time to reverse or correct. Accordingly, global communities should adapt methods directed at minimizing the impacts of climate change, especially the damaging results in the form of cyclones and tidal surges. Overall, strategies to minimize the impacts of climate change involve either mitigation or adaptation. However, since polluting countries are yet to reach a consensus on their climate change strategy. Bangladesh needs to consider both mitigation and adaptation options given this lack of global agreement. This is the case despite the fact that Bangladesh has very limited scope for mitigation, and adaptation is still hampered due to inadequate financial resources and institutional capacity. Climate change mitigation requires the coordination of global efforts (global scale) whilst adaptation is a more local approach (local scale). Accordingly, effective adaptation policies and mitigation measures should be developed and implemented to minimize the impacts on vulnerable regions such as, Bangladesh, given the particular severity of the impacts of climate change on the population. If Bangladesh fails to implement adaptation measures carefully, the people in coastal areas will lose their means of subsistence within this century thereby endangering the survival of future generations. As Bangladesh is one of the most densely populated countries in the world, relocation of coastal people to inland regions is not a viable option because of limited land availability. The high population density in Bangladesh lends itself to local level management concerning the impacts of climate change and this should be the first priority. Therefore, the Government of Bangladesh needs to pay keen attention to the issue of climate change and should develop strategies to minimize the impacts of climate change through the development and implementation of adaptive measures and therefore help ensure the safety of its citizens.
